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10 POLYMER AND METHOD FOR PRODUCTION THEREOF 

[Claims ] 

1 . Amethod for the production of a polymer which comprises 
grafting an amino acid (B) onto a multifunctional polymer 
15 (A) to produce a polymer (D). 

2 . Amethod for the production of a polymer which comprises 
grafting an amino acid (B) onto a multifunctional polymer 
(A) in the presence of a catalyst (C) to produce a polymer 
(D) . 

20 3. A method according to claim 1 or 2 , wherein the 

multifunctional polymer (A) is at least one member selected 
from the group consisting of polyamino acids, polyamino acid 
salts, polyacrylic acid, polyacrylates , polymethacry lie acid, 
polymethacrylates , polyallylamines , and polyallylammonium 

25 salts. 

4. A method according to claim 3, wherein the polyamino 
acid is polyaspartic acid. 

5 . Amethod according to claim 3 or 4 , wherein the polyamino 
acid salt is polyaspartic acid salt. 
30 6 . Amethod according to claim 5 , wherein the polyaspartic 

acid salt is polysodium aspartate. 
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7 . A method according to any one of claims 1 to 6, wherein 
the weight ratios of the multifunctional polymer (A) and the 
amino acid (B) are such that the weight ratio of the 
multifunctional polymer (A) is in the range of 0.01 to 50% 
5 by weight, based on the total weight of the multifunctional 
polymer (A) and the amino acid (B) , and the weight ratio of 
the amino acid (B) is in the range of 99.99 to 50% by weight, 
based on the total weight of the multifunctional polymer (A) 
and the amino acid (B). 

10 8. A method according to any one of claims 2 to 7, wherein 

the catalyst (C) is at least one member selected from the 
group consisting of oxacids containing phosphorus or sulfur, 
organic salts containing one or more acidic hydrogens, and 
inorganic salts containing one or more acidic hydrogens. 

15 9. A method according to any one of claims 2 to 8, wherein 

the amount of the catalyst (C) used is in the range of 0 . 1 
to 200% by weight based on the total weight of the 
multifunctional polymer (A) and the amino acid (B) . 

10. A method according to any one of claims 1 to 9 , wherein 
20 the reaction temperature is in the range of 110 to 300 °C. 

11. A method according to any one of claims 1 to 10 , wherein 
the amino acid (B) is at least one member selected from the 
group consisting of aspartic acid, aspartic acid salts, 
glutamic acid, glutamic acid salts, and the combination 

2 5 thereof. 

12. A method according to claim 11, wherein the polymer 
(D) comprises succinimide repeating units in the 
polymerizable segment of the amino acid (B) in the molecule 
of the polymer (D). 

30 13 . Amethod according to claim 12 , wherein the succinimide 

repeating units in the polymer (D) are present in an amount 
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in the range of 1 to 100% by mole based on the total number 
of the repeating units in the polymerizable segment of the 
amino acid (B) in the molecule of the polymer (D). 

14 . A method according to any one of claims 1 to 10 , wherein 
5 the amino acid (B) is at least one member selected from the 
group consisting of aspartic acid, aspartic acid salts, and 
the combination thereof. 

15. A method according to claim 14, wherein the polymer 
(D) comprises succinimide repeating units in the 
10 polymerizable segment of the amino acid (B) in the molecule 
of the polymer (D). 

16 . Amethod according to claim 15, wherein the succinimide 
repeating units in the polymer (D) are present in an amount 
in the range of 1 to 100% by mole based on the total number 

15 of the repeating units in the polymerizable segment of the 
amino acid (B) in the molecule of the polymer (D). 

17 . Amethod according to any one of claims 1 to 16, wherein 
the multifunctional polymer (A) has a weight average molecular 
weight of not smaller than 10,000. 

2 0 18. A polymer which is obtained by a method set forth in 

any one of claims 1 to 17. 

19. A polymer composition having features of a polymer 
blend or polymer alloy containing the polymer set forth in 
claim 18. 

2 5 20. Amethod for the production of a polymer which comprises 

reacting an amine with the polymer (D) having succinimide 
repeating units in the polymerizable segment of the amino 
acid (B) in the molecule thereof and obtained by the method 
set forth in any one of claims 12 to 19 to open at least a 

30 part of the imide ring of the succinimide repeating units. 

2 1 . Amethod for the production of a polymer which comprises 
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reacting an amine with the polymer (D) having succinimide 
repeating units in the polymerizable segment of the amino 
acid (B) in the molecule thereof and obtained by the method 
set forth in any one of claims 12 to 19 to open at least a 
5 part of the imide ring of the succinimide repeating units 
and to generate zwitterions. 

22. A cosmetic composition which contains the polymer 
obtained by the method set forth in claim 20 or 21. 

10 

(Page 9, column 16, line 17 to page 10, column 17, line 14) 
[0063] 

[Example] This invention will now be described hereinbelow 
in detail with reference to examples, though it should be 

15 noted that it is not limited thereto . Herein , the logarithmic 
viscosity of a polysuccinimide was measured with a Ubbellohde 
viscometer on a solution prepared by dissolving 0.5 g of a 
polymer in 100 ml of a solution of 0.1 N lithium chloride 
in DMF at 25 °C. The weight-average molecular weight 

20 (hereinbelow, abbreviated as Mw) was measured by hydrogel 
permeation chromatography (GPC) using polyethylene oxide as 
a standard sample. 
[0064] Example 1 

40 g of L-aspartic acid, 17 g of polyphosphoric acid, 

25 and 1.2 g of polysodium acylate (Mw = 170.000) were placed 
into a 200 ml separable flask fitted with a trapped condenser 
and an agitator, heated at 200 °C for 0.5 hour in a nitrogen 
atmosphere, and after evacuation to 30 mmHg, further heated 
for 2 hours. After the reaction, the reaction mixture was 

30 cooled, and 160 g of N,N-dimethylf ormamide was added to the 
mixture to dissolve the formed polymer. The solution was 
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subjected to reprecipitation from 800 ml of water, a solid 
was filtered off by suction, washed with water until the 
filtrate became neutral, and dried at 60 °C to recover a 
succinimide copolymer . 
5 l V Elementary analysis (%) 

C H N 

Analytical value 49.72 3.24 14.31 

Theoretical value 49.49 3.11 14.43 

<1> 13C-NMR (produced by Nippon Denshi Co., Ltd., EX-400, 

DMSO-d6) 

34 . 46 ppm (ascribable to methylene of polysuccinimide ) 
49.20 ppm (ascribable to methine of polysuccinimide) 
10 174.05 ppm (ascribable to carbonyl of polysuccinimide) 

175.35 ppm (ascribable to carbonyl of polysuccinimide) 
177.65 ppm ( ascribable to carbonyl of polyacrylic acid ) 
[0065] Example 2 

A succinimide copolymer was synthesize in the same manner 
15 as in Example 1 except that 0.4 g of polysodium aery late (MW 
= 60,000) was used instead. 
[0066] Example 3 

A succinimide copolymer was synthesize in the same manner 
as in Example 1 except that 0.4 g of polysodium aspartate 
20 (MW = 53,000) was used instead of the polysodium acrylate. 
[0067] Example 4 

A succinimide copolymer was synthesize in the same manner 
as in Example 1 except that 2.0 g of polysodium aspartate 
(MW = 53,000) was used instead of the polysodium acrylate. 
25 [0068] Example 5 

A succinimide copolymer was synthesize in the same manner 
as in Example 1 except that 0.4 g of polysodium aspartate 
(MW = 100,000) was used instead of the polysodium acrylate. 
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(Page 10, column 18, lines 5-17) 
[0071] [Preparation of film] 
5 Each of films was obtained by casting separately 

solutions of 20% by weight of the polysuccinimides and 
succinimide copolymers obtained in Examples 1 to 5 and 
Comparative Examples 1 and 2 in N,N-dimethylacetamide and 
drying the cast coating at 110 °C for 20 hours. 

10 [0072] [Evaluation of tensile strength of film] 

A tensile strength of each film was measured according 
to JIS K-6732. Table-1 (Table 1) shows the logarithmic 
viscosities, film-forming properties, and tensile strength 
of the obtained polymers. 

15 [0073] [Evaluation of degradability of film] 

Degradability of each film was evaluated by a field test 
in which a 5 cm x 5 cm test piece cut out from each film was 
kept buried in ground for 3 months. The results show that 
each film perfectly lost its initial shape. 

20 [0074] [Table 1] 



Table-1 Evaluation results of cast film 





Logarithmic 
viscosity 
(dl/g) 


Film- forming 
properties 


Tensile 
strength 
(kg/cm 2 ) 


Degradability 


Example 1 


0.47 








Example 2 


0.43 




970 




Example 3 


0.39 




650 




Example 4 


0.36 








Example 5 


0.49 








Comparative 
Example 1 


0.28 


X 






Comparative 
Example 2 


0.40 


o 


950 


o 
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